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ARTICLE INFORMATION ABSTRACT
Original Research Paper This research investigates notch effect on fatigue life of HSLA100 steel which is widely applicable
Received 25 August 2015 in the marine industry. Experimental tensile tests and rotating bending fatigue tests were
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‘Available Online 15 November 2015 performed on both smooth and notched cylindrical specimens and the corresponding mechanical

properties and S-N curves were obtained. To better investigate the notch and also size effect on
fatigue life of the specimens, two different notch geometries and specimen dimensions were used.

E;{ivgngds' To calculate the fatigue strength factor, stress distribution under bending load is simulated for

Weakest-Link Theory smooth and notched specimens. Then, the stress distribution under bending load is converted to

Strength Factor stress distribution under rotating bending load using an in-house developed code. Finally, using

atgfl\loo an in-house developed code, the fatigue strength factor of the specimens is calculated by weakest
link theory. In order to better investigate the weakest-link theory, in calculating the fatigue
strength factor, this factor is calculated using the classical methods and compared with
experimental results. Finally, comparison of theoretical with experimental results shows that the
weakest-link theory gives better predictions than other classical methods and the results are
closer to experimental ones. Also, Weakest-link theory uses the finite element results to predict
notch effect. This facilitates the use of this theory in fatigue design of complicated specimens.
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Table 3 Rotating-bending fatigue test results for plain cylindrical specimens
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Fig. 2 Edge-notched fatigue specimen geometry
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Fig. 9 Stress distribution at rotating bending (a) and static (b) loading for V-
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Table 6 Weakest-link method results for surface and volume formulation at
50% probability of failure
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Table 7 Predicted ks by different classical methods
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